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SAIDIrrY TVIERANCE  AND  BRANCHIAL  CHLORIDE  CEILS IN
EmmTILAPIA(immassambfeusi
K  Uchida, T  Kandn,  S. Hasegawa and  T  }lirano.

v eaf
     in teleast fisih, plasma  osmolality  is maintained  around  300 mOsm
indeporident ofenvironmental salinity Branchial tihlaride oells (CCs) are
invalvod importantly in the esmeregulatary  proee$$es, creating  ienic and

osrnotic gradients between the body fiuid and  exbernal  environrnents.  in

pardndar, CCs  are  eDnsLdered  to be the salt-seereting  site in seawater  asW)
fislL TIie euryhaline  diapia im's  incssambllrus  is ahle to adapt
toawideraiigeafsalinitiesfromfteabwater(FW)tooonceritratedS14t  Tb

elarify the invelvement of CCs in the strong  euryhalinity  of the tilnpia, we

e,tamined  the morphalogical  alteratian of CCs in fisli adapted  to FW;  SW

and  180%  S"l AIthough plasrna osmolality  increases slghtly with

inereasing environmental  sa1inity  the levals were  maintained  within a

physialogical range.  GM Na', K'-A[[Pase activity  became higher with
increasing environmenta1  salinity CCs were  more  develeped in SW  than
in FW;  and  most  devalDped in ISe%  SW-adapted fisli. Therefore,
activatecl CCs in hyperosmotic edvironment are  considered  to be the site
forsaltsecretion. Thestrengeuryhalinityafthetilapiamaybeamhuted
to thelr ax(nl1ent  abfity  to develep CCs  in reqponse  to increased

envirvnmentalsalmity

CA-  CHANNEL  ACTIVIIY MODULATED  BY  CooUNG  OF  THE
LOBSTER  CARDSAC  MUSCLE
T. Kurameto,  Shlmoda Mar. Res. Ctr. Univ. of  Tsukuba,  ShEzuoke.

 CrListacean cardiac  musctes  crften generate graded aouen  potentials
($plke$) on  the excitatory  jundion potentials (EJPs). The  spike  amplitude

increased in proportion to felling tarTiperature in the cardiac  rnusde  fibers
of ilanblirusiaponicus . We  have  suppased  that the spike  potentials conferm
to inward ourrents  ot  Cal' and  that temperature  acts  on  the CaM' channels.
To  exarnine  these hypotheses, the musde  mernbrane  ourrents vvere

analyzed  using  veltage  dlimp mBthods  and  pharmacologica1 agents  in the
nerve-musde  preparation$ ot the lobster heart.
 Themu$deinvvardourrentsweredvidedintotherapidcttrrentscontorming
te spike  potentials; the siovv ourrents  te EJP$ and  the sustained  ourrents

induoed by eoeling.  Mne former easily disappeared and  the latter tvvo
hardly ciid with an  appiicatien  ef Celp (1O-20 mwo.  The  rap;d  inward ourrents
wera  blockect by nitediptne  and  alse  pertussis toxin eTX}, The$e  data
suggest  that the cardiae  musele  has  L-type Ca"  channeis and  that PT)(-
sensitive  GTP-binding  prcteins {G prcteims} concem  the coId-$ensitive  CaS
currents,ThentheGprctcinsubunits,GDP-fi-SandGTP-y-S,vvereinjected

into the musde  tibers vvhile the membrane  ourrents  were  reconded.  The

GTPtS  enhanced  the raptd  ourrents  while the GDP-P-S reduoed  them,
lhis confirms  that the G protelns regulate  the Cats otiannel functien.
Therefore, the enhancexTient  ot rapid  Cat' ourrents  rnay  be re$ulting  from
coId  supptession  ef  G  pretein-mediated dosing ot the Cai' ctiannels.

HIGH  SPEED  VIDEO  ANALYSIS  OF  BEAT

FLUCTUATION  IN SEA-URCHIN  EMBRYO  CILIA

C.Ohtsu, M.Takayameg Y.Mogami  and  S.A.Baba Dept.

Ochanotm  Univ., Tokyo.
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       It has been demonstrated that dopamine induces an increase

in the fiuctuation of beat period of  sca,urchin  embrye  eilia and  seretenin

a  decrease in it (Wada,Y,, Mogami,Y. and  BabaS.A.(1997).

J.ExpBiol. 200i9-18). We  found here that thc membrane  potential

depolarization inchiced by elevated  [K']. increased the fiuctuation and

hyperpolarization deereased it, [[he fiame-by-frame analysis ofcWary

beating pattern recorded  with  a high speed  video aamera  showed  that

variation  ef the fluctuation under  the infiuence ofdopamme,  serotonm

and  the membrane  potential was  mostly due te that in the length of

pauses at thc early  and  later phases ofthe eibective stroke.

 SENSORY  BRISTLES  AIONG  THE  WING  )aLRGrN  OF  THE  BUTTERFLY,
PJERS  RARAE,
'A.

 yoshidal,  A.  Nodal  and  J,  Ernoto2.  IgT  B±ohistory

Res.  Hall,  Takatsuki,  2Bio!.  Ldb.,  Nanzan  Univ.,
Nagoya.

     was  repo  e  sensory  rls  es  are

differentiated  along  the  pupal  v ±ng  margins  in
several  moths  {CZever, 1958}.  We  mo=pholog ±cally  and

histochemically  studied  the  sensory  bristles  along

the  adult  wing  marg ±n  of  the  butterfly,  Pieris

rapae.  Results  are  as  follcrws. 1} Sensery  bristles

are  distributed  along  the  larger  part  of  the  wing

margin  of  Pieris  than  the  moths  previously  repo=ted,

2) The  number  of  the  bristles  is  about  60 in  the
forewing,  and  about  90 in the  h±ndwing.  All  the
bristles  are  completely  eovered  by  the  pile  of  the

hydrofuge  scales,  3) The  brtstle  is  adajcent  to
fa ±rly  long  marginft1  seales.  4) The  e)cternal  surface

ef  the  bristle  laeks  perforations.  5) Immediately
near  the  bristle  base,  three  large  cellular  nuclei

are  observed;  it  seens  to  be  likely  that  they  are

the  nuclei  of  the  trichogen  cell,  the  termogen  cellt

and  the  sensery  cell,  reSpectively.  Based  on  these
resultsr  we  propose  an  airstream  reception  mechanism

that  these  sensory  bristles  are  stintulated  by  the

marg ±nal  scale  movement  which  is  inducued  by  an

airstream.

SYNCHRONOUS  FIRING  PATI  ERNS  OF  ASEr  OF  INSECr  NEURO-
SECRETORYCELLS.
Toshio ]chikawa. Dept. of  Bio]., Fnc. ofSci,,  Kyushu University. Fukuokn

The silk  moth,  BoJnbyx  nrori,  has five pnirs of  nellrosecretory  ce]ls releasing

pherornonotropic neuropeptides  in the suboesophageai  ganglion, lhe neuro-

secretory  cells send  an  axon  to the corpus  cardiacum  via  a branch {NCC-V)
of  the maxillary  nerve. Ihe  ceks  usudly  fue within  20 ms;  sernetime  a few
cells and  sometirnes  al1 the oells  participate in a synchronous  fuing.
Cornpound  aodon  potentials were  recorded  from teft and  right NCC-V  and

detertnine how many  cells  participating in each  firing event  lhe  probahility
curve  as a function of  number  ef  firing oells was  usually  rna)cirnal  at 1 cell

Csolitary firing), de:lined to a rninirnal value  at 3-4 cells, and  graduaby
increased with  an  inerease in number  of ceUs, There was  no  characteristic

ternperal feature in the time series  of  number  of firing cells. A  synchronous

firing of  multiple  units  is Likely Tnediated  by an  e]ectrical coupling  among

them. To revea1  a coupling  mDchanism  which  initiates and                                        accornplish  a

synchroneus  firing ef  multip]e  units, the order  ef  firing of  a  particular unit

among  five units  was  examiiled.  Maioriry of  firing events  in the unit oocurTed
in a  particular erder. Ceupling mechanisms  producing those characteristic

firingpatternswerediscussed,
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M.  Kumano,  N.  Tomita,  and  M.  Heshi.  Departnent  oi  Life

Science,  TeJcyo Institute  of  Technology,  Tokyo.

   Hemecytes  of  the  ascidiari  Haieqynthia  roretxi  are

believed  te  play  ari  impertant  role  in  selE-defense

systern  and  allo-recognitien.  Sinee  heraoeytes  eonsist

of  morphelogicelly  heterogeneeus  pepulations,  it is
essential  to  classify  them  and  clarify  the  roles  eE

each  pepul"tion  in  seli-defense  and  al!o-recognition.

The  hemocytes were  classified  inte  12  g=eups  by FACS

using  moneclenal  antibedies  and  dyes.  Our

classificetion  vas  compared  te the  morpholegical

clessifieatSons  previously  reported.

    Altheugh  tunie  cells'  are  theught  to  be  a

pepulation  ef  hemecytes  that  have  migrated  into  the

tuntc,  a  pert ±en  ot  tunie  cells  shew  .a unique

feature,  which  hes never  Eound  in hemtocytes,  by EACS

anelysis.  The  contact  reactien  was  quntif ±ed  by  the

increase  in  cell  number  oi  sma11er  populetien  tcell
debris)  detected  by  FACS.
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